Purification and sequence determination of guanylate kinase from pig brain.
A purification procedure for guanylate kinase from pig brain has been developed consisting of ammonium sulfate precipitation and heptane extraction of the crude extract, hydrophobic-interaction chromatography, affinity chromatography and chromatofocussing. From 1.75 kg pig brain, 1.2 mg enzyme was isolated with a yield of 18% and a purity of about 90%. For sequence determination, the protein was cleaved with trypsin, cyanogen bromide and endoproteinase Glu-C. Some of the isolated peptides were subcleaved with chymotrypsin, thermolysin or trifluoroacetic acid. The blocked N-terminus was analyzed by mass spectrometry and by amino acid analysis of a tryptic peptide, while the C-terminus was found in a tryptic and a chymotryptic peptide and confirmed by a carboxypeptidase Y digestion. The sequence contains 197 amino acids with a M(r) of 21,831, one tryptophan and one cysteine residue. It has been compared to those of the homologous enzymes of yeast and Escherichia coli, as well as to proteins from sequence data banks that show similarities. The sequence is discussed in the light of the known spatial structure of yeast guanylate kinase.